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(57) ABSTRACT 

Disclosed are an operation control device of a compressor, 
which can reduce motor loss by applying an AC power to a 
motor of the compressor without a Switching operation of a 
control unit, and a method thereof. The operation control 
device of the compressor comprises: a capacitor electrically 
connected to a motor of the compressor and having a 
predetermined capacitance; a control unit connected in 
series to the motor of the compressor and applying an AC 
power to the motor of the compressor according to a control 
signal; and a controller detecting a load variation amount on 
the basis of a current and voltage applied to the motor of the 
compressor and controlling on/off of the control unit accord 
ing to the detected load variation amount. 
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(Fig. 7) 
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OPERATION CONTROL DEVICE AND METHOD 
OF COMPRESSOR 

TECHNICAL FIELD 

0001. The present invention relates to a compressor, and 
more particularly, to an operation control device and method 
of a compressor. 

BACKGROUND ART 

0002. In general, a compressor, particularly, a reciprocat 
ing compressor has no crankshaft for converting a rotating 
movement to a linear movement, thereby having Small 
friction loss and so having higher efficiency in compression 
than that of a general compressor. 

0003. In case that the reciprocating compressor is used 
for a refrigerator or an air conditioner, as a stroke Voltage 
inputted to the reciprocating compressor is varied, a com 
pression ratio of the reciprocating compressor can be varied 
to control cooling capacity. Such a reciprocating compressor 
according to the related art will now be described with 
reference to FIG. 1. 

0004 FIG. 1 is a block diagram showing a structure of an 
operation control device of the reciprocating compressor in 
accordance with the related art. 

0005. As shown in FIG. 1, the operation control device of 
the reciprocating compressor according to the related art 
includes: a current detector 4 for detecting a current applied 
to a motor (not shown) of the reciprocating compressor 6; a 
Voltage detector 3 for detecting a Voltage applied to the 
motor, a stroke estimator 5 for estimating a stroke estimation 
value by using the detected current and Voltage and a 
parameter of the motor; a comparator 1 for comparing the 
calculated stroke estimation value with a preset stroke 
reference value and outputting a difference value according 
to the comparison result, and a stroke controller 2 for 
controlling the operation (stroke) of the compressor 6 by 
varying the Voltage applied to the motor by controlling a 
turn-on period of a triac (not shown) connected in series with 
the motor according to the difference value. 

0006. Hereinafter, operations of the operation control 
device of a reciprocating motor compressor in accordance 
with the related art will now be described with reference to 
FIG 1. 

0007 First, the current detector 4 detects the current 
applied to the motor (not shown) of the reciprocating motor 
compressor 6 and outputs the detected current value to the 
stroke estimator 5. The voltage detector 3 detects the voltage 
applied to the motor and outputs the detected Voltage value 
to the stroke estimator 5. 

0008. The stroke estimator 5 operates the stroke esti 
mated value X of the reciprocating compressor by Substi 
tuting the detected current value, the detected voltage value 
and the parameters of the motor to following formula 1, and 
applies the operated stroke estimated value X to the com 
parator 1. 
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1 Formula 1 
X = i? vs. - Ri - Li)at C 

0009 Here, R represents the resistance of the motor, L 
represents the inductance of the motor, a represents the 
motor constant, V represents the Voltage value applied to 
the motor, and represents the current value applied to the 
motor of the reciprocating compressor, and 

0010) i 
0011 represents the time variation amount of the current 
applied to the motor. That is, 

0012) i 

0013) is a differential value of 

0014) i 
0015. Afterwards, the comparator 1 compares the stroke 
estimation value with the stroke reference value, and applies 
the difference value according to the comparison result to the 
stroke controller 2. 

0016. The controller 2 controls the stroke of the com 
pressor 6 by varying the Voltage applied to the motor of the 
compressor 6 on the basis of the difference value. This will 
now be explained with reference to FIG. 2. 

0017 FIG. 2 is a flow chart showing an operation control 
method of a reciprocating compressor according to the 
related art. 

0018 First, when the stroke estimation value is applied to 
the comparator 1 by the stroke estimator 5, the comparator 
1 compares the stroke estimation value with the pre-deter 
mined stroke reference value (S2), and outputs the difference 
value according to the comparison result to the stroke 
controller 2. 

0019. When the stroke estimation value is smaller than 
the stroke reference value, the stroke controller 2 increases 
the voltage applied to the motor (S3), and when the stroke 
estimation value is larger than the stroke reference value, the 
stroke controller 2 decreases the Voltage applied to the motor 
(S4), thereby controlling the stroke of the compressor. The 
Voltage is applied to the motor by controlling a turn-on 
period of a triac (not shown) electrically connected to the 
motor when increasing or decreasing the Voltage applied to 
the motor, 

0020. As the reciprocating compressor is applied with an 
AC voltage, it reacts sensitively to a Supplied AC voltage as 
well as load variation amounts. 

0021 Accordingly, the conventional operation control 
device of the reciprocating compressor always uses a control 
unit (triac) because it is sensitive to variation amounts in 
commercially used AC Voltage. 

0022. That is, the conventional operation control device 
of the reciprocating compressor controls the stroke of the 
piston by using a control unit because AC voltages vary 
under a normal operation condition as well as under an 
abnormal operation condition in which the load rapidly 
Wa1S. 
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DISCLOSURE OF INVENTION 

Technical Problem 

0023 The conventional operation control device of the 
reciprocating compressor has the following problems. 
0024 First, in the case that the reciprocating compressor 
use a commercially used AC power Supply, it should always 
use a control unit because it is sensitive to Voltage variation 
amounts in AC power Supply. That is, as the Voltage of the 
AC power Supply continues to vary even under a normal 
operation as well as under a condition in which the load 
rapidly varies, the stoke of a piston has to be controlled by 
using a control unit. 
0.025 Second, as a voltage is switched and applied to the 
motor of the reciprocating compressor by a control unit 
(triac), a high frequency noise is generated, and thus an 
additional circuit for eliminating this noise is required. 
0026. Third, when a triac is used as the control unit, an 
electric power used in the triac is required. According to an 
experiment, the triac uses an electric power of about 6W. 
0027) Fourth, as the control unit performs an electrically 
rapid Switching operation, a high Voltage is applied to both 
ends of the control unit the instant when the control unit is 
turned off, and accordingly the control unit is damaged due 
to the high Voltage. Further, in case of using a high withstand 
Voltage control unit, the cost of implementing the operation 
control device of the reciprocating compressor is increased. 
0028. As described above in detail, the operation control 
device of the reciprocating compressor according to the 
related art is problematic in that it is lowered in operating 
efficiency due to an electric power used in the control unit 
and a high frequency noise generated from the control unit, 
and it is damaged due to a high Voltage instantaneously 
applied according to a rapid Switching operation of the 
control unit, thereby deteriorating the reliability of the 
operation control device of the reciprocating compressor. 
Technical Solution 

0029. Hereinafter, preferred embodiments will be 
described in detail with reference to FIGS. 3 to 5 with 
respect to an operation control device of a reciprocating 
compressor, which can reduce motor loss by cutting off high 
frequency noise and overvoltage caused by a Switching 
operation of a control unit by having a capacitor having a 
capacitance set so that a resonance frequency obtained by 
calculating the inductance of the compressor motor and the 
capacitance can be larger than the frequency of an AC 
power, detecting a load variation amount on the basis of a 
current and Voltage applied to a motor of the compressor and 
controlling on/off of a control unit according to the detected 
load variation amount. 

0030 FIG. 3 is a block diagram showing the configura 
tion of an operation control device of a reciprocating com 
pressor according to a first embodiment of the present 
invention. 

0031. As depicted in FIG. 3, the operation control device 
of a reciprocating compressor according to the present 
invention comprises: a power Supply unit AC Supplying an 
AC power of a predetermined frequency; a motor M of the 
reciprocating compressor having a predetermined induc 
tance; a capacitor C1 electrically connected to the motor M 

Apr. 17, 2008 

of the reciprocating compressor and having a predetermined 
capacitance; a control unit Tr connected in series to the 
motor M of the reciprocating compressor and applying the 
AC power to the motor of the reciprocating compressor 
according to a control signal; a current detector 40 detecting 
a current applied to the motor M of the reciprocating 
compressor, a Voltage detector 30 detecting a voltage 
applied to the motor M of the reciprocating compressor, a 
stroke estimator 50 estimating a stroke by calculating the 
current and voltage applied to the motor M of the recipro 
cating compressor, a comparator 10 comparing the esti 
mated Stroke with a stroke reference value and outputting a 
difference value according to the comparison result; and a 
controller 20 detecting a load variation amount on the basis 
of a phase difference between the estimated stroke and the 
current applied to the motor and generating a control signal 
for turning on/off the control unit according to the detected 
load variation amount or a control signal for controlling a 
turn-on/turn-off period of the control unit Traccording to the 
detected load variation amount. 

0032) The power supply unit AC may be a 220V AC 
power commonly used in homes and factories. Accordingly, 
a voltage continues to vary according to time. 

0033. The control unit Tr is comprised of a switching 
device such as a triac or inverter. The motor M of the 
reciprocating compressor is run by flux variation amounts by 
winding a winding coil around a stator or rotor of the motor 
M. Therefore, it is assumed that an equivalent circuit can be 
constructed by a coil having a predetermined inductance. 
0034. The capacitor C1 has a predetermined capacitance, 
and connected in series to the motor M of the reciprocating 
compressor. 

0035 Here, according to the present invention, a method 
of setting the capacitance of the capacitor C1 will be 
described. 

0036). If the inductance of the reciprocating compressor is 
L and the capacitance of the capacitor C1 is C, a resonance 
frequency can be obtained as follows: 

1 
FLC-resonance = 2IVLC 

0037. Meanwhile, if a rated power frequency is consis 
tent, it is indicated as Fu Rae. Thus, the method of setting 
the resonance frequency to be larger than the rated power 
frequency can be known in the following formula: 

1 
FLC-resonance = 2II-VLC > Finput-Rate 

0038. That is, the capacitance C of the capacitor C1 is set 
so that a resonance frequency obtained by calculating the 
inductance of the compressor motor and the capacitance can 
be larger than the rated power frequency. 

0039 FIG. 4 is a graph illustrating a target stroke of the 
reciprocating compressor according to a rated power. 
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0040. As depicted in FIG.4, it can be found that a change 
in target stroke is Small according to a change in rated power 
at a point where the resonance frequency FL sea is set 
higher than the rated power frequency F, rate. That is to 
say, it can be found that a change in cooling capacity 
proportional to a target stroke is Small. 
0041 Namely, the stroke movement of the piston accord 
ing to a change in rated power is dull. Therefore, under a 
normal condition in which a variation amount in load or AC 
power is not large, there is no big change in cooling capacity 
produced by the reciprocating compressor even if an AC 
power is used as it is. 
0.042 Consequently, the compressor can be run merely 
by setting the resonance frequency higher than the rated 
power frequency without a big change in cooling capacity 
even if no control unit is used. 

0.043 Hence, in the first embodiment, the present inven 
tion is configured to detect a load variation amount by the 
controller 20, compare the detected load variation amount 
with a preset reference load variation amount and determine 
whether to use a switching operation of the control unit Tr 
on the basis of the comparison result. 
0044) That is, if a load variation amount is detected and 
the detected load variation amount is larger than a reference 
load variation amount (recognized as an overload), the 
controller 20 varies an AC power applied to the motor M of 
the reciprocating compressor by controlling a turn-on/turn 
off period of the control unit Tr according to a difference 
between a stroke estimated by the stroke estimator 5 and a 
stroke reference value. 

0045. On the other hand, if a load variation amount is 
detected and the detected load variation amount is smaller 
than a reference load variation amount (recognized as a 
normal load), the controller 20 applies an AC power of the 
power supply unit AC to the motor M of the reciprocating 
compressor by turning on the control unit Tr. 

0046. Here, the controller 20 detects a load variation 
amount by using a phase difference between the stroke 
estimated by the stroke estimator 5 and the current applied 
to the motor M of the reciprocating compressor. 

0047 The reference load variation amount is preset to an 
optimum value by an experiment. 

0.048. In another embodiment, the present invention can 
be configured to detect a variation amount in AC power by 
the controller 20, compare the detected variation amount in 
AC power with the preset reference variation amount and 
determine whether to use a Switching operation of the 
control unit Tr1 on the basis of the comparison result. 
0049. That is, if a variation amount of an AC power is 
detected and the detected variation amount of the AC power 
is larger than a reference variation amount, the controller 20 
varies the AC power applied to the motor M of the recip 
rocating compressor by controlling a turn-on/turn-off period 
of the control unit Tr according to a difference between a 
stroke estimated by the stroke estimator 5 and a stroke 
reference value. 

0050. On the other hand, if a variation amount of an AC 
power is detected and the detected variation amount of the 
AC power is Smaller than a reference variation amount 
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(recognized as a normal load), the controller 20 applies the 
AC power of the power supply unit AC to the motor M of 
the reciprocating compressor by turning on the control unit 
Tr. 

0051. Here, the controller 20 is provided with a detection 
unit for detecting an AC power variation amount. 

0052 The reference variation amount is preset to an 
optimum value by an experiment. 

0053 That is to say, the present invention is capable of 
reducing the loss of the reciprocating compressor caused 
from an overvoltage or high frequency noise generated by a 
Switching operation of the control unit by applying an AC 
power outputted from the power supply unit to the motor of 
the reciprocating compressor according to a load variation 
amount or AC power variation amount without a Switching 
operation of the control unit. 
0054 FIG. 5 is a block diagram showing the configura 
tion of an operation control device of a reciprocating com 
pressor according to a second embodiment of the present 
invention. 

0.055 As depicted in FIG. 5, the operation control device 
of a reciprocating compressor according to the present 
invention comprises: a power Supply unit AC Supplying an 
AC power of a predetermined frequency; a motor M of the 
reciprocating compressor having a predetermined induc 
tance; a capacitor C1 electrically connected to the motor M 
of the reciprocating compressor and having a predetermined 
capacitance; a control unit Tr connected in series to the 
motor M of the reciprocating compressor and applying the 
AC power to the motor of the reciprocating compressor 
according to a control signal; a Switch unit 100 selecting the 
front end or rear end of the control unit Tr, being switched 
by the control signal; a current detector 40 detecting a 
current applied to the motor M of the reciprocating com 
pressor, a Voltage detector 30 detecting a voltage applied to 
the motor M of the reciprocating compressor; a stroke 
estimator 50 estimating a stroke by calculating the current 
and Voltage applied to the motor M of the reciprocating 
compressor, a comparator 10 comparing the estimated 
stroke with a stroke reference value and outputting a differ 
ence value according to the comparison result; and a con 
troller 20 detecting a load variation amount on the basis of 
a phase difference between the estimated stroke and the 
current applied to the motor and generating a control signal 
for turning on/off the control unit according to the detected 
load variation amount or a control signal for controlling a 
turn-on/turn-off period of the control unit Traccording to the 
detected load variation amount. 

0056. The capacitance C of the capacitor C1 is set to a 
value for setting the resonance frequency calculated from 
the inductance of the compressor to be larger than the rated 
power frequency. 

0057 Preferably, a mechanical switch or relay is used as 
the Switch unit 100. 

0.058. In the second embodiment, the switch unit 100 is 
further added to the first embodiment. The operation of the 
second embodiment is described. 

0059) First, even if an AC power outputted from the 
power Supply unit A is passed through as it is by turning on 
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the control unit Tr, the current passing through the control 
unit Tr generates a loss due to the resistance of the control 
unit Tr. 

0060. Therefore, if a load variation amount is larger than 
a reference load variation amount or an AC power variation 
amount is larger than a normal variation amount (abnormal 
state), the controller 20 varies an AC power applied to the 
motor M of the reciprocating compressor by controlling a 
turn-on/turn-off period of the control unit Tr according to a 
difference between a stroke estimated by the stroke estima 
tor 5 and a stroke reference value. 

0061. On the other hand, if a load variation amount is 
Smaller than a reference load variation amount or an AC 
power variation amount is Smaller than a normal variation 
amount (normal state), the loss of the control unit Tr can be 
improved by cutting off a current path to the control unit Tr 
by turning on the control unit Tr. 
0062 FIG. 6 is a block diagram showing the configura 
tion of an operation control device of a reciprocating com 
pressor according to a third embodiment of the present 
invention. 

0063 As depicted in FIG. 6, the operation control device 
of a reciprocating compressor according to the present 
invention comprises: a power Supply unit AC Supplying an 
AC power of a predetermined frequency; a motor M of the 
reciprocating compressor having a predetermined induc 
tance; a first capacitor C1 electrically connected to the motor 
M of the reciprocating compressor and having a predeter 
mined capacitance; a second capacitor C2 connected in 
parallel with the first capacitor and having the same capaci 
tance as the first capacitor C1; a switch unit 200 selecting the 
first capacitor C1 by a control signal or selecting the first 
capacitor C1 and second capacitor C2 connected in parallel; 
a control unit Tr connected in series to the motor M of the 
reciprocating compressor and applying the AC power to the 
motor of the reciprocating compressor according to a control 
signal; a switch unit 100 selecting the front end or rear end 
of the control unit Tr, being switched by the control signal; 
a current detector 40 detecting a current applied to the motor 
M of the reciprocating compressor; a voltage detector 30 
detecting a Voltage applied to the motor M of the recipro 
cating compressor, a stroke estimator 50 estimating a stroke 
by calculating the current and Voltage applied to the motor 
M of the reciprocating compressor, a comparator 10 com 
paring the estimated stroke with a stroke reference value and 
outputting a difference value according to the comparison 
result; and a controller 20 detecting a load variation amount 
on the basis of a phase difference between the estimated 
stroke and the current applied to the motor, and if the 
detected load variation amount is Smaller than a reference 
load variation amount, generating a control signal for turn 
ing on/off the control unit according to the detected load 
variation amount or a control signal for selecting the first 
capacitor C1 by turning off the switch unit 200 or if the 
detected load variation amount is larger than a reference load 
variation amount, generating a control signal for controlling 
a turn-on/turn-off period of the control unit Tr and a control 
signal for selecting the first capacitor C1 and the second 
capacitor C2 connected in parallel with each other by 
turning on the switch unit 200. 
0064. Accordingly, when the switch unit 200 is turned off 
by the control signal of the controller 20, only the first 
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capacitor C1 is connected to the control unit Tr, and when it 
is turned on by the control signal of the controller 20, the 
first capacitor C1 and the second capacitor C2 are connected 
in parallel to be connected to the control unit Tr. 
0065. The capacitance C of the capacitor C1 and second 
capacitor C2 is set so that a resonance frequency obtained by 
calculating the inductance of the compressor motor and the 
capacitance can be larger than the rated power frequency. 
0066. Here, the operation of the third embodiment of the 
invention will be described. 

0067. Like general semiconductor control devices, the 
control unit Tr of the present invention performs an electri 
cally rapid Switching operation when it is operated. At this 
time, a high Voltage is applied to both ends of the control 
unit Tr1 by a Voltage charged in the capacitor the instant 
when the control unit Tr is turned off, which causes a 
damage of the control unit. 
0068 Moreover, the use of a control unit Tr having a high 
withstand Voltage increases the cost. To avoid this, in a case 
where the control unit is operated, that is, a load variation 
amount or AC power variation amount is large, the control 
ler 20 turns on the switch unit 200 so that a current flows in 
the first capacitor C1 and second capacitor C2. Accordingly, 
as the capacitance is increased by the first capacitor and 
second capacitor connected in parallel, the control unit Tr 
can be protected by lowering the Voltage applied to the 
control unit Tr. That is, a low-priced control unit having a 
low withstand voltage can be used. 
0069. Further, if it is judged as a normal condition in 
which the load variation amount or AC power variation 
amount is nor large, the controller 20 turns on the control 
unit Tr to apply the AC power outputted from the power 
Supply unit AC to the motor M of the reciprocating com 
pressor. 

0070 Also in the third embodiment of the invention, a 
switch device 100 as in the second embodiment is added. 
Thus, under a condition in which the load variation amount 
or AC power variation amount is not large, the AC power 
outputted from the power supply unit AC is applied to the 
motor M of the reciprocating compressor by cutting off a 
current path flowing through the control unit Tr, and under 
a condition in which the load variation amount or AC power 
variation amount is large, the AC power of the power Supply 
unit AC is applied to the motor M of the reciprocating 
compressor according to the Switching operation of the 
control unit Tr, thereby improving the operating efficiency of 
the power Supply unit AC. 
0071. Hereinafter, the operation of the operation control 
device of the reciprocating compressor according to the 
present invention will be described in detail with reference 
to FIGS. 4 to 8. 

0072 FIG. 7 is a flow chart showing an operation control 
method of a reciprocating compressor according to a first 
embodiment of the present invention. 
0.073 First, the current detector 40 detects the current 
applied to the motor M of the reciprocating motor compres 
sor and outputs the detected current value to the stroke 
estimator 50 and the controller 20 (SP11). 
0074 The voltage detector 30 detects the voltage applied 
to the motor M of the reciprocating compressor and outputs 
the detected voltage value to the stroke estimator 50 (SP11). 
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0075) The stroke estimator 5 estimates the stroke of the 
reciprocating compressor on the basis of the current value 
outputted from the current detector 40 and the voltage value 
outputted from the voltage detector 30, and outputs the 
estimated stroke to the comparator 10 and the controller 20 
(SP12) 
0076) Thereafter, the controller 20 detects a phase differ 
ence between the current outputted from the current detector 
40 and the stroke outputted from the stroke estimator 50 and 
detects a load variation amount by the phase difference 
between the current and the stroke (SP13). 
0077. Meanwhile, the comparator 10 compares the esti 
mated stroke with a stroke reference value, and outputs a 
difference value according to the comparison result. 
0078. Then, the controller 20 controls on/off of the con 

trol unit Tr according to the load variation amount. 
0079 If the detected load variation amount is larger than 
a preset reference load variation amount (SP14), the con 
troller 20 varies an AC power applied to the motor M of the 
reciprocating compressor by turning on/off the control unit 
Tr (SP16). At this time, the controller 20 varies the AC 
power applied to the motor M of the reciprocating compres 
sor by controlling a turn-on/turn-off period of the control 
unit Tr according to the difference value. 
0080) If the detected load variation amount is smaller 
than a preset reference load variation amount (SP14), the 
controller 20 applies the AC power to the motor M of the 
reciprocating compressor by turning on the control unit Tr 
(SP15). 
0081. In the same construction as in FIG. 5 in another 
embodiment, if the detected load variation amount is smaller 
than a preset reference load variation amount, the controller 
20 applies the AC power outputted from the power supply 
unit AC to the motor M of the reciprocating compressor as 
it is by cutting off a current path to the control unit Tr by 
turning on the switch unit 100, and if the detected load 
variation amount is larger than a preset reference load 
variation amount, it applies the AC power to the motor of the 
reciprocating compressor after varying it by controlling a 
turn-on/turn-off period of the control unit Tr. 
0082 In another embodiment of the operation control 
method of the reciprocating compressor according to the 
present invention, if the load variation amount is larger than 
a preset reference load variation amount, it is preferred to 
increase the capacitance by connecting a plurality of capaci 
tors in parallel and applying the AC power to the motor M 
of the reciprocating compressor after varying it by control 
ling a turn-on/turn-off period of the control unit Tr. 
0.083 FIG. 8 is a flow chart showing an operation control 
method of a reciprocating compressor according to a second 
embodiment of the present invention. 

0084 First, the controller 20 detects a variation amount 
of an AC power outputted from the power supply unit AC 
(SP21), and compares the detected variation amount of the 
AC power with a preset reference variation amount (SP22). 
0085. As a result of comparison, if the detected AC power 
variation amount is larger than the preset reference variation 
amount, the controller 20 varies the AC power applied to the 
motor M of the reciprocating compressor by turning on/off 
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the control unit Tr (SP24). At this time, the controller 20 
varies the AC power applied to the motor M of the recip 
rocating compressor by controlling a turn-on/turn-off period 
of the control unit Tr according to the difference value. 
0086). If the detected AC power variation amount is 
smaller than the preset reference variation amount (SP22). 
the controller 20 applies the AC power to the motor M of the 
reciprocating compressor as it is by turning on the control 
unit Tr. 

0087. In the same construction as in FIG. 5 in another 
embodiment, if the detected AC power variation amount is 
Smaller than a preset reference AC power variation amount, 
the controller 20 applies the AC power outputted from the 
power supply unit AC to the motor M of the reciprocating 
compressor as it is by cutting off a current path to the control 
unit Tr by turning on the switch unit 100, and if the detected 
AC power variation amount is larger than a preset reference 
AC power variation amount, it applies the AC power to the 
motor of the reciprocating compressor after varying it by 
controlling a turn-on/turn-off period of the control unit Tr. 
0088. In another embodiment of the operation control 
method of the reciprocating compressor according to the 
present invention, if the AC power variation amount is larger 
than a preset reference AC power variation amount, as 
shown in FIG. 6, it is preferred to increase the capacitance 
by connecting a plurality of capacitors in parallel and 
applying the AC power to the motor M of the reciprocating 
compressor after varying it by controlling a turn-on/turn-off 
period of the control unit Tr. 
Advantageous Effects 

0089. As described above in detail, the operation control 
device and method of the reciprocating compressor accord 
ing to the present invention can improve the operating 
efficiency of a compressor motor by cutting off high fre 
quency noise and overvoltage caused by a Switching opera 
tion of a control unit by applying an AC power to the motor 
of the compressor as it is according to a load variation 
amount of the compressor or a variation amount in AC 
power applied to the motor of the compressor without Suing 
a control unit for a predetermined time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0090 The accompanying drawings, which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this specification, 
illustrate embodiments of the invention and together with 
the description serve to explain the principles of the inven 
tion. 

0091) 
0092 FIG. 1 is a block diagram showing a structure of an 
operation control device of the reciprocating compressor in 
accordance with the related art; 

In the drawings: 

0093 FIG. 2 is a flow chart showing an operation control 
method of a reciprocating compressor according to the 
related art; 
0094 FIG. 3 is a block diagram showing the configura 
tion of an operation control device of a reciprocating com 
pressor according to a first embodiment of the present 
invention; 
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0.095 FIG. 4 is a graph illustrating a target stroke of the 
reciprocating compressor according to a rated power, 
0.096 FIG. 5 is a block diagram showing the configura 
tion of an operation control device of a reciprocating com 
pressor according to a second embodiment of the present 
invention; 
0097 FIG. 6 is a block diagram showing the configura 
tion of an operation control device of a reciprocating com 
pressor according to a third embodiment of the present 
invention; 
0.098 FIG. 7 is a flow chart showing an operation control 
method of a reciprocating compressor according to a first 
embodiment of the present invention; and 
0099 FIG. 8 is a flow chart showing an operation control 
method of a reciprocating compressor according to a second 
embodiment of the present invention. 

1. An operation control device of a compressor, compris 
ing: 

a capacitor electrically connected to a motor of the 
compressor and having a pre-determined capacitance; 

a control unit connected in series to the motor of the 
compressor and applying an AC power to the motor of 
the compressor according to a control signal; and 

a controller detecting a load variation amount on the basis 
of a current and voltage applied to the motor of the 
compressor and controlling on/off of the control unit 
according to the detected load variation amount. 

2. The device of claim 1, wherein the controller detects a 
variation amount of the AC power and controls on/off of the 
control unit according to the detected variation amount of 
the AC power. 

3. The device of claim 2, wherein if the variation amount 
of the AC power is larger than a preset reference variation 
amount, the controller varies the AC power applied to the 
compressor motor by turning on/off the control unit. 

4. The device of claim 2, wherein if the variation amount 
of the AC power is smaller than a preset reference variation 
amount, the controller applies the AC power to the com 
pressor motor as it is by turning on/off the control unit. 

5. The device of claim 1, wherein the capacitance is set so 
that a resonance frequency obtained by calculating the 
inductance of the compressor motor and the capacitance can 
be larger than a frequency of the AC power. 

6. The device of claim 1, wherein the controller estimates 
a stroke by the Voltage and current applied to the compressor 
motor, detects a load variation amount on the basis of a 
phase difference between the estimated stroke and the cur 
rent, and controls on/off of the control unit according to the 
detected load variation amount. 

7. The device of claim 6, wherein if the detected load 
variation amount is larger than a preset reference load 
variation amount, the controller varies the AC power applied 
to the compressor motor by turning on/off the control unit. 

8. The device of claim 6, wherein if the detected load 
variation amount is Smaller than the preset reference load 
variation amount, the controller applies the AC power to the 
compressor motor as it is by turning on the control unit. 

9. The device of claim 1, further comprising a switch unit 
for selecting the front end or rear end of the control unit, 
being switched by the control signal of the controller. 
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10. The device of claim 1, wherein the capacitor is in a 
plural form, and the device further comprises the switch unit 
selectively connecting the capacitors in parallel by the 
control signal of the controller. 

11. An operation control device of a reciprocating com 
pressor, comprising: 

a power Supply unit Supplying an AC power of a prede 
termined frequency; 

a reciprocating compressor having a predetermined 
inductance; 

a capacitor electrically connected to a motor of the 
reciprocating compressor and having a predetermined 
capacitance; 

a control unit connected in series to the motor of the 
reciprocating compressor and applying the AC power 
to the motor of the reciprocating compressor according 
to a control signal; 

a current detector detecting a current applied to the motor 
of the reciprocating compressor; 

a Voltage detector detecting a Voltage applied to the motor 
of the reciprocating compressor; 

a stroke estimator estimating a stroke by calculating the 
current and Voltage applied to the motor of the recip 
rocating compressor, and 

a controller detecting a load variation amount on the basis 
of a phase difference between the estimated stroke and 
the current applied to the motor and controlling on/off 
of the control unit according to the detected load 
variation amount. 

12. The device of claim 11, wherein the capacitance is set 
so that a resonance frequency obtained by calculating the 
inductance of the compressor motor and the capacitance can 
be larger than the frequency of the AC power. 

13. The device of claim 11, wherein the capacitor is in a 
plural form, and the device further comprises a switch unit 
selectively connecting the capacitors in parallel by the 
control signal of the controller. 

14. The device of claim 11, wherein the controller detects 
a variation amount of the AC power, and controls on/off of 
the control unit according to the detected variation amount 
of the AC power. 

15. The device of claim 14, wherein if the variation 
amount of the AC power is larger than a preset reference 
variation amount, the controller varies the AC power applied 
to the compressor motor by turning on/off the control unit. 

16. The device of claim 14, wherein if the variation 
amount of the AC power is smaller than the preset reference 
variation amount, the controller applies the AC power to the 
motor of the reciprocating compressor as it is by turning 
on/off the control unit. 

17. The device of claim 11, wherein the controller esti 
mates a stroke by the Voltage and current applied to the 
compressor motor, detects the load variation amount on the 
basis of a phase difference between the estimated stroke and 
the current, and controls on/off of the control unit according 
to the detected load variation amount. 

18. The device of claim 17, wherein if the detected load 
variation amount is larger than a preset reference load 



US 2008/0089792 A1 

variation amount, the controller varies the AC power applied 
to the motor of the reciprocating compressor by turning 
on/off the control unit. 

19. The device of claim 17, wherein if the detected load 
variation amount is Smaller than the preset reference load 
variation amount, the controller applies the AC power to the 
motor of the reciprocating compressor as it is by turning on 
the control unit. 

20. The device of claim 11, further comprising a switch 
unit for selecting the front end or rear end of the control unit, 
being switched by the control signal of the controller. 

21. An operation control method of a reciprocating com 
pressor according to the present invention, comprising the 
steps of 

detecting a load variation amount of the reciprocating 
compressor, and 

comparing the detected load variation amount with a 
preset reference load variation amount and controlling 
a Supply of an AC power applied to a motor of the 
reciprocating compressor on the basis of the compari 
Son result. 

22. The method of claim 21, wherein the step of detecting 
a load variation amount of the reciprocating compressor 
comprises the steps of: 

detecting a current applied to the motor of the recipro 
cating compressor, 

detecting a Voltage applied to the motor of the recipro 
cating compressor, 

estimating a stroke by calculating the current and Voltage 
applied to the motor of the reciprocating compressor, 
and 

detecting a load variation amount on the basis of a phase 
difference between the estimated stroke and the current 
applied to the motor of the reciprocating compressor. 

23. The method of claim 21, wherein the step of control 
ling a Supply of an AC power applied to the motor of the 
reciprocating compressor comprises the steps of 

comparing the detected load variation amount with a 
preset reference load variation amount; 

if the detected load variation amount is larger than the 
preset reference load variation amount according to the 
comparison result, applying the AC power to the motor 
of the reciprocating compressor after varying the same 
by turning on/off the control unit; and 

if the detected load variation amount is smaller than the 
preset reference load variation amount according to the 
comparison result, applying the AC power to the motor 
of the reciprocating compressor by turning on the 
control unit. 

24. The method of claim 23, wherein the step of applying 
the AC power to the motor of the reciprocating compressor 
after varying the same further comprises the step of reducing 
the capacitance by connecting a plurality of capacitors in 
order to reduce the withstand voltage of the control unit. 

25. The method of claim 21, wherein the step of control 
ling a Supply of a AC power applied to a motor of the 
reciprocating compressor comprises the steps of 
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comparing the detected load variation amount with the 
preset reference load variation amount; 

if the detected load variation amount is larger than the 
preset reference load variation amount according to the 
comparison result, applying the AC power to the motor 
of the reciprocating compressor by turning on/off the 
control unit; and 

if the detected load variation amount is smaller than the 
preset reference load variation amount according to the 
comparison result, applying the AC power to the motor 
of the reciprocating compressor. 

26. An operation control method of a reciprocating com 
pressor, comprising the steps of: 

detecting a variation amount of the AC power applied to 
the motor of the reciprocating compressor; and 

comparing the detected variation amount of the AC power 
with a preset reference load variation amount and 
controlling a Supply of the AC power applied to a motor 
of the reciprocating compressor on the basis of the 
comparison result. 

27. The method of claim 26, wherein the step of control 
ling a Supply of an AC power applied to a motor of the 
reciprocating compressor comprises the steps of 

comparing the detected load variation amount with a 
preset reference load variation amount; 

if the detected variation amount of the AC power is larger 
than the preset reference variation amount according to 
the comparison result, applying the AC power to the 
motor of the reciprocating compressor after varying the 
same by turning on/off the control unit; and 

if the detected variation amount of the AC power is 
Smaller than the preset reference variation amount 
according to the comparison result, applying the AC 
power to the motor of the reciprocating compressor by 
turning on the control unit. 

28. The method of claim 27, wherein the step of applying 
the AC power to the motor of the reciprocating compressor 
after varying the same further comprises the step of reducing 
the capacitance by connecting a plurality of capacitors in 
order to reduce the withstand voltage of the control unit. 

29. The method of claim 26, wherein the step of control 
ling a Supply of an AC power applied to a motor of the 
reciprocating compressor comprises the steps of 

comparing the detected variation amount of the AC power 
with a preset reference variation amount; 

if the detected variation amount of the AC power is larger 
than the preset reference variation amount according to 
the comparison result, applying the AC power to the 
motor of the reciprocating compressor by turning on/off 
the control unit; and 

if the detected variation amount of the AC power is 
Smaller than the preset reference variation amount 
according to the comparison result, applying the AC 
power to the motor of the reciprocating compressor as 
it is. 


